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Abstract: PROBLEM TO BE SOLVED: To provide a capacitor with prominent durability and 
high frequency characteristics. 

SOLUTION: A capacitor, wherein at least one of a pair of electrodes 17, 21 provided on top and 
bottom of a dielectric 20 is composed of copper, is provided in the present invention. Barriers 
18b and 18c are provided between electrodes 17, 2 1 formed of copper the dielectric 20 to 
prevent diffusion of copper to the dielectric. 
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3 ] ^fS^'ft:^JRW»iT a NTfeSSS^^ 
2fSi4(75^-\'/<v'^o 

fl^^<73^jt:#«^/isj|^^$ti« tg^lt:^JSS^^->- Kir 

(if*rl8 I tflfES^li^JRK(7)Wi|*;f(±T a NT'^^^lf 
[00 0 1] 
(0 0 0 21 

IV^^nmm] MOS h7ViJ;:^^?(Oj; 9/^3.::^xK— 7 
A'^'^W,\±^'J i^V =^>'f)^lb^£^\'^t>'^^P I P (Polysi 



licon-Insulator-Polysilicon) ^-y /'^v'^ fCtfct!? b 
T, — jFf<75fl;®;45^«Wlif4;<)^C5'i:51'>*5(^?)M I M (Me 
tal-Insulator-Metal) Sil&^'ttfwM 

[0 0 0 3] ^ibfC. ifjfELfca^gS^ftllri> MIM^ 
[0 0 0 4] 

[0 0 0 5] 

[0 0 0 6 J WfE^mf*:(4, ®S{t:-> U = ^ ^ 

lEPtliii. S*L<(4. T a NSfctiT i NWJ; 

[0 0 0 7] mm t-it. *^PJtC«5=Jf^/-?i^;?<73 

Amxm^^i%tz^^^<~>-^^^m-t^m^^iizm^i-^ 

[0 0 0 8] t^m-:)7(DnM^T:^mmti-^<. StriE 
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[00 0 9] *iIfE—::^(73a;<SSr-t:*-l;<^i: -!-'<< . AlJfS 

[0 0 10] a^ffl) SfiiE— ::^wa:^^^T:frfl:^^EiaJ:u? 
f? . itiiSi6^^g,\zmm.m^(Difi^~:)j<Dmm^m^ir^ 

[0 0 1 1] ^tz. mm-:)j(DmM^±:fjmmt-r^z 
irtdit). ^±:f3mmtm^mmi¥t(Dmiz^iEi-^m 
timit^mmr-moyinm^zMi-^^mt Lxmm-t?>z 

mi^-^(omm.'^<7^Wum^^Mmz&i±i-?i - 1 r-x^ 

So 

[00121 

iz-D\^xumzm.m-r^, 

(Mi^Mi) mut. ^?^miz^^^^^<->^r>m.^^ 
^itiitfkmmm<o-u^7^i-mmmxh^. ^igH^tc-^ 

mmmisizioif^tmmiz. m^^t/iv^/j?, ^m^i^mm 

1 2<z?ett®^{c:{4, MOS h7 5?^^=^ 

(Dmmm^Am^^ixxts'o . ?«*j:<^?>txTv>€) j: 

pid, ^*#:S;Kl 2±(cfl^^$*LfcWt5tg»]^^^^^ 
t^m^^^^mo XoiZ^ fiBJxtf, Si02, SiOF, fc-5V^ 

[0 0 13] mr^mmmi sjit-it, ^^tr. ^mmm 

<7J-fttb<Dmm^BBl 4 (14 a. 14bioJ;D«14 
c) ;»s?^^^^J^-C*3'9, rwgMi^^^l 4i^}c*M?^ 

^Y^<->^ 1 0;i5jj^^^tL-cv^5o e^^fi^^l 

4(i, mmmmmi 3 tmm^mnxmi^^rix^-i), 

m^coMTti. t1IfE=^^^<v'^ 1 OSr^ig-r-S^^v-v 
ffi-CSM^Iitmi 4rttc:?i^fiS:i-5,fc*{3. SM*6«i^ai 

^Hgi--5SiN^l 5 (15 a. 1 5 b *3 J;a* 1 5 c ) ^ 

^ix^ixiziff^&^-^xmm^mmi A^izm^^HtiT 



mU^^l 4 a. 'PWmU^l 4 b*5j:t/±SlfB55-l 4 c 

orofl^^jgffi^tcifi^sb-c. mmmmmi AfHizmm^^ 
[0014] mmn&mm 1 4 ot^sj^ 1 4 a F*3fc»i, 

=3r-\r^<->^' 1 0(Da?;5-e3''iST*fl:<^ 1 7 

S^c> 12^1 6(;3fcit)(75fi^;^^ib7iST::^ia^a5 1 6 a 

T:^BaiiftgBi 6 aroiiEffi*3j:(/jsffiii. mts.munn6^ 
1 Tioxai 6 a mmmi^mi Anrm^^Ai 4 a 
t<om^^pj±-i-^tztb<ommm 1 s a T-MtJtt-ci-^ 

[0 0 15] :i(75|WSS-t->'ii:>*>|Jtlil 8 a (i. filtti|S)- 

■TTiNWiisl-fo-SVMtTaNWilsl-co J; ^ ti:^it^mU$^xm-l& 
$ixTl/^-5o §l?m4C0fc»&P^ihi-5/c46<73|5tMl 8 a 

[0016] T:fjm.M 1 7 (D±mii. PtSe 1 8 a i: [r) 
-*^i|s|-Xi^t5 7'.e-5l$^S 1 8 hxmt>tixioio . mici 

9, T;^«® 1 7<73^-c(D»ffi(i> jgrntt^^-rptu 1 

8 a *3 J;t/ 1 8 b -eSi:>n5 :i t J: i? . eW«5iSkW 1 

4 t(D\s.m(7^mm^Ji±^rix\'i. 

(001 7 ] gP^^g!:^ 1 4 <75Tiig|5^ 14a ±c733i 

f^>-i?'> h ^/^-^^l-Tfeij^j-^siNflli 5 b«. T:fjmmi 
7<D±ffi±{rj!£*S5^fS|stffii 8 b^S9 J:5t;. Ji^fiS; 

$nT*3i?. '(7?SiN^l 5 b. flfllSSiN^l 5 cdoit/ 

mmmmmi 4<D^mmu^j^i 4b. i4cicMJSL-c 

Ji^^iJt^nfciQD^l 9F*9{C. ^•^^-^v'^J' 1 0C0^S:#:2 O 
[0 0 18] mMi^2 Oii. siOzfcSvMiSiNwJ; 

mmi 9(Dm&mi:m^^< zrnzr^^x±:)f^w 

SL, $e>{cgM«6igtJ»l 4(OStifE±«g|55)-l 4 c<7?± 
[0 0 19] ffjfSGflfjf 1 9rt(C(S, ±:^«1g2 1 

7*JJ;D«2 0 <!r*(c^^^N°->^ 1 0 ^^j?g;-r?)o Z.(Dm 

mi 9fHiz\!^m^ivtz±yjm.m2 i(±. tfjiEiJiSR^)- 1 

ta±g&i5^i 4 c 75^p3sai-rs±;^a:^l2 iwitrgE±ffi 
(i. ±:*a:^2 i<Dtzit><Dmmi^^t^j:^o 

[0 0 2 0] Jz:f3mm2 1 OtfrfE«i0g4ffiT-Oj£f5llC(±, 

T:f7mMi 7(^iti*<7)ai*fm^e.*sia^gB2 

±E^tfIf2-hga5^1 4 ci6XrjmMi^2 Of)^hmai^ 

mMm^2 2<D±m^^<mm(i. mid.L.tztmm^j: 
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ixiZ i <0 iSMSB 2 2 tmW^&mm 1 4 <75±egB^ l 4 c 
i:roS^fii/0SE«lk$nTV^-5o ffi^gB2 2(i, SiN^l 5 

5 b «rii5-CT*m^ 1 7{cft0^5>^^'5/ Ka5 2 3iS:^ 
[0 0 2 1 ] ;^ ^ 2/ Kgi5 2 3 (i, ia^<^««JTii> ^ V:/ 

S:I^<«B«. tftlEL;t|itlil 8 a*iJ;t/l 8htmm 

timit-^munm i a d TSt^n-cv^So ^i^' ksb 2 
3 i: ^^wesB^^- 1 4 b tro^^td^r^s-r^g^L^swi^e 

1 8 d(i, WA^lb^i^^^ -y h'U2 3t<PmmU^l 4 

[0 0 2 2] s fc. ia^ 1 6 <75T:^ia^Si5 1 6 a (±, m 

1 8 dT'StJ^TtW/i^bTtS^^' y KgU 6 bSrM-C, 
18c -effi*34xfc±*ia«ftg|5 16c tc^3^$iXTV^5o 

1 0 0 2 3 J Mfsmaiisjsg 1 1 x^±. stjia=^-t^<->^ i 
0(D«5W!|s|--t:'1#fi)t$ttfca5^-efoST:^fl;^Si 7. ±::^ 
a^3i2 i*iJ;t/iEj|fta5 2 2 SMiteitJKi 4 i:(73M(c: 

^tzl!b(OTinW^/>^h^i^W& 18a, 18 b*iJ;t>' 1 
8 c ;55|3{t?>nTt^?)<. S/c, SBil^ 1 6 <7?||?mifT'«fife 
$n7t$|5^i-T-fc5T;^ga^g|5 1 6 aisXU^mmUl 

6 c mmt^Umi 4 tcowtcb. ^i^^'i^fil/l^<7^ 

Ji-sptei 8 a *3<tt>*i 8 c Ami-Thnx^-^^, 

[ 0 0 2 4 1 tfrtaiS*® 1 8 (18 a, 18b*3j;t>*18 

c) mmf-(r>mmfi6¥kmi 4h?>\'^iimmi^2o^ 

(0 0 2 51 ^^y<i^^ 1 OtrBILTti, 

^i?>mm 7ioXXf2 1 i:, Km2 0.!;(75WJ;i, |$ 
^18 ( 1 8 b jyj;t>'l 8 c) $r:ft-iS$-ti:?)r i:tr J; 

AiX^. rol£«{wJ;5p«fls2 0O*fe^i|ttt<^^Mt:Sr 
g$iti-5:ii:;i5T-#5Ci:;5>^, mmi^ 2 0 <Dfltm<^^ 

^mmizmwi-^ztA'^x^ v^^x. ^-t^^-^^i 

•So 

[0 0 2 6] ±:f3mm 2 1 1 T:fjmM 1 7 1 wpsitci^rffi 



^•SPtiil 8 b*3J;t>'l 8 ctrit, WfE Lfc#^J^mtt*t 
!f4«rfflv^§r i:/{i5T-#5„ L;5-b?'i/45^, 

A^b^i^wimmma. mm.m2 i*3j;o^i 7M(c/^^^-r 

1 8 bisit/l 8 c «rfflv>-5r ^fftSWff^ 

[0 0 2 7] [21 1 [ZmVtz^'r^<->'}' 1 0 <7?®i3t:^j;fe€r 

iii2fcfe^o-ctftHji-5o I2i2-ef±, mm(Dmmit<Diti^ 

IZ^ ^m-i$^m^l 2r^^9^^iXX\^^^^ 112 (a) -El 

2 (e) (4. V^*:3'^Sy^->Vife^ffiV^-Ctme65Zs^M<7) 

^^y<'y^ 1 0^Ji^fife1-S::^}feSr^-ro 
[00 2 81 02 (a) ^;l^$^^-cv^-5J; 9}-, WIE^ 
1 2 (Hl^-arT) -hlw^lESMi^^lgl 1 3 

?i-5SiN^l 5 a ;4Sfl^^$tu-5, 121* b/<ev ^;5S, SiN^ 1 

5 ajsio^eMite^ffiii 3»c(i, !tj<M(r/^;c-c, i^mm 
mumT<Dmmm^^^izm^^yi'~-:^~/^t)m^$i% 

5o ^(Of^, gW^6^)^l 4(DTmU^l 4ar-M$ 

f^TJl^R^ 1 4 a (C(±, ll]*L7'iV^;4^ Uv^^ 
^ - i t/^ ^ V i/' ^ffl t ^/c'i* * J; < *p ^ ixfci 7 ^ 

:*ia,^tl5l 6 a <7:)fci6cOQD^2 4*3j;t>'h u-:/^2 5 

^n^'nJi^^S^ixSo C<73[y]F;f 2 4*5j;t» uvf" 
2 5COfc*t)(7?TSSl5^1 4 a(753^s/5^>-i?'iw|^L, SiN 
^15 a {4, ^ts/^v^^;^ h2//N-|^t bTf^ffl-r-5:ii: 
;5^P>, ^SiN^l 5 a TWSW^^SIl 3;JSr<Oi2/f^ 

[00 2 9] mm 2 4i6iiXJh^>'^2 5C0«ffilC{±. 
mmX.fi^'^tK T«|E|55>1 4 a(75«ffi?S:^tf^-nb<^^ 

TMU^^ 14a (73«fIfE«ffi±ro7p^7iitWg|5i>;45^*$ 
ix, 122 (b) tc*$4xTV>5 J; 5t-, Cfl 

^^2 4*Jj;t;5'huv^2 5 roSBJrlSlli^ 1 8 a ^isjI^^S; 

1 8 a (4, tfllEUfcifc«9, sgmtt 

(am 2 413J:05 M^:^^2 5rttc:(±, mp3ll!]^2 

«7?^5gi5^(±, (cmp) i-j;?)^*^ 

ix. r4xtcj:t5gl2 (b) \zm^ixX\<^^i^o\z^ mm 
2 4*3it/h U>'5'2 SJdtt, Pteg 18a SrtfrUTIHI 
Blt2 4*3<tt/ h \^'yf-2 5 (0^4x^ix{riR^$ix-5T:^ 
7*3j;0!T:^ie«l§l5l 6 a ;55?i^^ii<;$n-5o 
[00 3 0] mm2 4JoJ;t>* ^ U>'5^2 5rt<75T:^SM 
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"1 7ioXtfT:f7mmn i e a ±^tt^rmn^7^ i 4 a w 

Am^^ti. :iixt::<t'9. 0 2 (c) tc.T^^nTv^S <t 
T:^miSi 7(7)gttJ-r-5±ffiSrS9P*lii 8b/)i 
m^^tl^o Vt-oX. wtbfjPtiil 8 a loJ;t>-l 8 b 

[0 0 3 1 1 1212 (d) Sr#RS-r5.t-. 1*11 1 8 bJoi 
t>'T:^E^^I5 1 6 a ±^^tpTe§l5^^ 1 4 a ±ic(l. Si 
N^l 5 a <!: l^«|/iSiN^ 1 5 bAmii^^tl. $«b(c. 

ffi^mm^^j^i 4 b(o±mzi-i^ mmi s b (73aigi5{:z^Fj- 

^t:7'a-fe;^(cj; fj. r.tifciJ;'?, '^mmu-^ 

14bCO±3Dli. 1212 (d) tc;T%$4xrv^5 J; 5t-« W- 

mt^i^o z<DW-m.fj:'pmm^^i 4h(D±mKit. si 

N^i 5 cmm^ti^. 

[0 0 3 2] ^roft. < ^Pfjn/c b^<-$'~ 

:yioXXI:x.y^:y^'\ZXK) . SiNKlSc. ^M^g|55> 
1 4 b^jiO^SiN^l 5 b«rST, T:^fl;1Sl 7±ro|$ 
ffil 8 b!;iig-5^/i^— 6 Jo J; 0'T:^ie*SSl5 1 6 

[0 0 3 3] AilKL-fcMB'f 2 4*dJ;D« h ^>-^2 5<^li 
m^nmmi s a<oji^j5fe::^i*{c:*3it5i:Pl«'ic^^-5 5'^' 
S^fflv>-c. ^/w— /U2 6*5J;t>*2 7<7?^n-e'nro 

Mffiioit/SiN^l 5 c±ic, TiN^(73j; 5/^^<t:#Jlt-t 
iisj-g 1 8 d/!i^fl?fife$ltSo CVDj£^ffll<>T, C<0^-(t: 
^JR*ti|s|-g 1 8 d±i::WS;4SfigS$ix, /U2 
6*5j:t>*2 7 rt^^bfi^tBi-^S^iMIE^-fk^JR^tiisfg 

*3j:t>'W;55|^*$:n?)" tl-il^^ ra2 3*dJ; 

o'^^s? i/ K^isi 6 b;4s^n^n?i^fiS;$4x?), mt^mps 

^Sfjli8d(±. Ka52 SfciO^l 6 b Sr^l^-rS 

wwf MeSB^^i 4 b*fc{iT:^Eii»g|5i 6 ^-^(D^m 

[0 0 3 4] ±^c. mm\.f^T-^^£mt^m,uum^i: 

mV<7?^*{^J;-:5T^lll-r^SiNKl 5 cOD^fchJffi±{C: 

02 (e) ^c^$^^-CV^5J:5l-. ^1^9*61^^1 4 

c-i6^u^mmu':i}i 4 b {3(4. Wim\^tLtmmf£=^'y 

V^fc»J5:ti/^>i/lrJ;t3, PtS 1 8 b S:gB^^e<3{r^tti 

Sg|55>l 4 c (73±ffi±ic(4, CVDtelcj;*?, Ma:i*:(7:) 
iibooSiOjfc -5 1 M4SiN(75 J; 9 2 0 f)^^ $ 

So 

[00 3 5] ^(D'ijk. 02 (e) (C^^KTV^-S i 9 
^iCj;!?. ifi^ti5 2 2 4oit>'±;^ie^a5l 6 cCOfc>:)W 



h U>^2 8*5j;t>'2 9 ±^955^1 4 c 
fig$4X'5o MF;? 1 9*3 h ^^^2 8*3j;t/2 9C75 

9> =§■ h UV^2 8*3 j;t>*2 9 rtiw{4. ffl^R;55±tll$ 
n, ^4xf5WiiSiJg|55>;iSCMPfcJ; f9l^5fe$tv-5o -tt 
^;5^^?:fS±:^rmiS2 1. K^g|5 2 2*3^05^ 
:^E«SSI51 6 c;»5^:i^•€'^^?igfie;$i^. 0 Uc 

[0 0 3 6] WiaLfciptc. S^iF.^(73tetSc(cJ;;5?^^ 
SrBSlh-T'Sfc^cTJlJtli 18 (18a~18c) ic. S-di 

8 (1 8 b*Jj;t>*l 8 c) (r>W-^^m<r>\thr>^{z^^ 
:5f^/^■>^ 1 OOSa:^M(i^i5^ih1-SC^:;4S-c-t5, - 
<Dmzm7LX\ flUfSPtffi 18 (18a~18c) 

'tC-Sm^l 7*3J;U5 2 1 fo5V^»iT:frifi^gPl 6 a^<73 

[0 0 3 7] tt6o-C, 0 2tw^LfciS)t:*-)!fe^ffll^-5:: 
irtwii?. 0ltOT^Lfc='f^^-5-><5' 1 OiSr^tpmSHUSS 

1 1 ^?J!)^e<3t't!3t-r?>r i:755T-^5» 
[0 0 3 8] (A^0-|J2> 0 2(4. *^?^(c#.?)^^^< 

^ L-CH^-rSSiN^ 1 5 c Ti^^Jffl $ttTV^ 

[0 0 3 9] sn^i^l^ 1 4<D^fiimU^ 14b (c:(±. 
^^•1 4 b(^)i:ffiSrS^SiN^l 5 c (4. mpJxl 9(73Sffi 

«M 3 0 »4 , m^\^ittmmt£ mm^^^^-trnt^m^ 

PcM 1 8 d Sr^LT. *ffi;i5siN^l 5 c T'ff^^nfcQD 

m 1 9F*3:-iR$$ixTv^5o i^'WI'is 0(4, T:^wm. 
1 7jo<tt>-iffi)«^ii 7*3j;t>'3 0KiciaB$nfcSiN« 
1 5 c-Tfitt'fbm^^mtm^. ^^^<'>^ i o^m^s. 
-rso ±:ifmu3o^m^'^it^munmi 8 d{4. w 

So 

[0 0 4 0] ±:^«1g3 o±»w(4. l^«;^wfc*(73iai^ 

U3 lAmmmmmi 4<D±mus^i 4 c;/5^tsi±iLT 
^±^513^^1 4 cF*3^c^^tb^^■cv^-5„ is^ass 1 (4fl? 

um^h^i'o. m^mut±mu^Ai 4 c <i:wm{c(4. 

T:limmi 7 (r>li.)f)(D^mM2 2*3j;r/ia|gi 6<7?±:^ 

la^gRi 6 c\zi6i,-i^tmm\z. muw.mu3 mw^m 

l-<D±.mn^^l 4 c--(75ttt5cSrP^Jiii--5fci6roPtffil 8 

c f)^wtnhixx\.^^^ 
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"(004 11 mum^h^i^T:fjmmi 7it. m 
[ 0 o 4 2 J t¥oT. mmmmm i 4 os?is^-(75teifc(- 

«7?|6]±Srl21S::<!:;^5T#-5<, 

[0 0 4 3] 0411, m2\Z.^V.tzMWl¥'7'y>m^ 
ffl^/^T. USfC^t^c^^z-^v^^ 1 0$:$!ijt1-^;^j£S: 
^%i-o I2I4T'{*. l213»c:*3tt?)i:lRHftr, 1 

[00441 E14 (a) (±« 02 (c) (r^L/ctPH^ 
IC. ^MJg^flll 3±C0SiN^l 5 a±{r|±, ^Mil&ffli 
ffill 4 (7?T^g|5:»- 1 4 a ;i»5*t® ^i^5o Tg|fl5^ 14a 
{c:(i, l2l2t;eoT|jiBJLfci:l^^/i^)i|S(cj;i3, ^3*^ 
^j/iST^m^ll 7ioJ;0«T:frSe^g|5l 6 a ro^n^'H 
ptSl 8 a Sr:fr?t$-ttTillS:$n. S^c. SfcHi-^ 
T:*-«®i 7±fr{i. :li^^SrS5l$Sl 8b;4Sj^^K$n 

1 0 0 4 5 1 0 4 (b) \z^^i\.x\^^i,b\z^ m&. 1 
8 b (om^mk. J;?>-Tgg|5:$^ 1 4 a wStUffi^ 

S^SiN^l 5 b;5SJi^^S$ix. ^ blcSiNBI 1 5 b ±(c:S 
, 1 4 MSas^ 1 4 b ;4S*iaf $n-5o 

Wfa4'WSfl55>l 4 btcfi. 5i> h y y^-9 7^lcj;t9j?^ 

[0 0 4 61 DflfjTl 9<7?fl^figm. 04 (c)(c:^i-J;5 

t LTlSfg-f-^SiN^ 1 5 c CVDffi{cj:i9. Dflf^r 
1 9<D®ffitiJ;0'Str|Etf'WggB5^1 4 b<D±ffiSrSoT 
fl^fiSc^ixSo ^:<75^, 1212 (d) {CJ&oTUiBJLfctlBl 
^J^i^Wf^ItJeoT^ ^/U— yU2 6J3J;U'2 7 IfiW^l^ 
^ixSo tfrlELfc^yU— /U2 6 J;t>*2 7 l^'^roS 
^b^JRWiisf® 1 8 d J;t>'W<D3EiK{c*3tt'5 1 1^ 

^Ti^KKwt^v, ^/p— /U2 6, 2 7ioJ;c;fIiaBff 1 

(cifi. ^^t:^JS*t!|s(.® 1 8 d^Sr;f^LT^Mgg|?:5^l 4 b 
{w5S@{w?g-g-$n5±:^m®3 o^iSJI^^igSix, 
/u— 4^-/^2 6*3j;t>'2 7f*g(rj4. 02 (d) {c^Lfc 
i:(Rl^7'.C^^ KSI52 3 Soj;t>*l 6 b;55^^$^^, 
10 0 4 7) ±:^fl;1^3 0*3it/P<.^-;' KgBl 6 b. 2 

3 A'^'pmmusi' 1 4 b \hizm0.^in. smm i 5 c ro± 

SD-4S¥ti'fl:MS5rS(tfcf^. 04 (d) {c^$i^Tv^5 
J; SiN^i 5 c Jri;i(4. ±::^mil3 o, K 
a5l6b*3j;t>*23 ^a*iZitfStlf2±®§B^ 1 4 c 



[0 0 4 81 ±S^^1 4 c tc|4. tfIfEb/cil^«l^^7 
2 2 43j:0«±:*iai^eBl 6 cCDy5:*0=& hU'>'^3 2. 
2 2*i<tt>'-h:frSa«$§l5i 6 cizisiif^tlsim^Ji^mizi. 

9>#hU-:/^3 2, 2 8*3<tO?2 9 <Diiffi(w^-fk#JS 

*t!isF^i4»?3'Jc5i5tiii 8 dtim^^ti. z.tt^'>- h-m 
tir^m%?^ y^mizx^. mm^si. mmu2 2is 

[0 0 4 9] 0 4(C^Lfc:^j*(Cj;tl(i, WISLfc<t9 

m&^mz^ix. L;5^t±;^«®3 oiiriamBS i ^ 
>ft-f 503lC7f:Lfc#^/-<i>^ 1 0^^tr*«[slSSl 1 

[0 0 5 0] <A«i:M3> 0 5(4, ±*m«E;JSg<kt&JR 

f^A^h^HM^^-to 0 5 (C:T?:i-J:($:^j3 0^r^-^'->^5' 
1 O-Cii, Mct$^m2iZ7]k\^tzWA^ht£^±:fjmM3 OiZ 

^M*tf4-;^^5>'tC^±:^«M3 3(4, fItELfcW*5 5V^(4 
fcji^x;:. ±:^«113 3t. mmus i i:(75PB^(c{4, 
(0 0 5 1 1 ^^^^^ KlfB3 4(4, WA^htj^y) . tiJlEL 

tztmmti: mmmmm 1 4 ic^^^-g-ts^iSi^^.fcAco^ 
^t^jiw^iii 8 d755^ t<Dmmzmifhivx\^^o * 

W«<gl 7*3J:0«3 3 W(7?M«{!|s:2 0(C{4, AflsfiSJ 

fflv^e5tLTv>5o ■?-'7?te<750 3 izioi-f ^ tmm^im^u 

5>(C(4, 0 3tCfc'(t5i:(D-«#fii??-§-;4S{^SnTVN 

[0 0 5 2] 0 6(c, MlELfci:Pl#/iy-7'>>'?SS:ffl 

V^T, 0 5(c:^?:Lfcdr-Y^N°v-^ 1 0^®Jff--5:^jfe*^ 
i-„ 0 6-^-(4. *5S[^««1 2;i5«B&$tl-Cl/^§„ 
[00531 02 (b) tm—Xh^m6 (a) 

''<mxh^simi 5 a±(ci4, swjg^^i 4<DTm 

a55> 1 4 a ;)5iia$n5o T®g|5^ 1 4 a ('(4, Mrii^M 

1 7*3it>*T:*riBI6a5 1 6 a <73^tt^4x;4S, Ptffi 1 8 a 

^WMU 16a ;4Ul^§HfcT^gP^5' 1 4 a <D±ffi(4. 
file L fc <!: ^-m\Lwm. ^ S: (t S o 
[00541 06 (b) tr^$nTl>-5J: spffl-fb 
MS^S(tfcT®^l5^> 14a roJiS(r(4, PtltS 18b 

-5« $^(C, a'(t::&JR*t|J)-g 1 8 d±iC(4. CVD}fe(C 
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(ommm (2 0) (i. ¥s?iPtigi 1 8 b(c?^^$ix5 
[0 0 5 5] ^tintt^m (2 0) ±:>jmm3 3 

<Dfc*<;>TiNK (3 3) TiS^'.^^-y^^ffiic 

[0 0 5 6] ^h\Z, tflfEL/ci:lRl«7i7^ K y yfci 
LKiSil^^i/^V^^tcitJ. ±;^lt^3 3(75T:^lr^iei- 
■5^««i:2 0*3j;O«RtS® 1 8 b<0?Fgg|5^;)S^*$ 

116 (c) tC7r:$tl.TV^a<t 9tc, T:fria*Sg|516 
a ;!iSTil$l55^ 1 4 a <7?±ffi;)>e>^l±J $n?)o 

[0 0 5 7] ^<75f^, [216 (d) iC^$ixTV>5 i 5 
{C, 3i.yf-Vi/;^ LT#tgi--5SiN^l 5 b 

m> S1Itaufc.i:IU«?SSiN«l 5 c/55?^^$ix5)o StIfE 

SiNSIl 5*3J:tJ«t>WSg|5^1 4 bSrSS^^^'y Klfl5 
3 4, 2 3*Jj;T>'l 6 b(D7t*^)(^?;^/U— yUS 5, 2 

[0 0 5 8 ] *— yU3 5. 2 6*3<ty^2 7 0M 

ffidH. x^^'•>^5'&^c:j:^J. S^kt&JS^tilsfg i 8 d 

yi'— 7)^— /U 3 5 , 2 6*3iO*2 7i::i±, fiJiaLfciipUt 
''iig-^;^lSrii5«)5fc*<^?^^t#H*J•i|s^S 1 8 d 

Kg|5 3 4, 2 3ioJ;t>'l 6 hi>mj^^K^, 

[0 0 5 9] smm 1 5 c (D±ffi(::(4, me ( e ) 
$ix-Cl^-5 J; 9f-. ;^^-yK§ll3 4, 2 3*3ctt>*16b 
Srtli<)ii?:ftflfE±^Sll:9' 1 4 c ;55fl^^$n6o 

[0 0 6 0] ±Ji^5>i 4 c (rii. |fi?et;^ctp)«/^7 

h- y vi6xrj=^v^'^^\zx.'o . mmm i , isisifb 

2 2*iJ;t>*±:^ia|§g|5 16c (OtLlf^n^ V u>-?-3 2 . 

2 8*i<tU«2 g^s^n^^njI^fifeSix. A«s:^2{:i*3»tS 
bmm*immzi:<o . *hu:^f"3 2. 2 8JoJ;t>*2 9 

3 1 , mmu 2 2 *i j:t/±:fe-Ei*gi5 16c (75^n-en;4s 

[0 06 1 ] l.^mM'i 3 ;^STiN^<7? J; 9 ''i^mtt^^t 

^m.mAmfi^hti^^W'm^n^^^^'^-^ i ot-i±, ± 

:frfl;ffi3 3 0fSji£tiftSrM5fc*b»c, ffi^atB3ico®« 
^±:frtt^S3 3(7?^n{C*?b< ^j^Vfi-ttLtiit-f-S 

[0 0 6 2] (ll4ic:ij^L7t;^ffi{c:J;tvtl\ *f*:fi?ij 2 (c*J 



zbfK^mm.mmz'^ix. L*^'b±;^mii3 3±icie 
3 1 srw-t--5««s[iHiK 1 1 ^^m-mzWy^-r^ z t 

[0 0 6 3] ^Pjic, M»miisXU^ffrWm2Xii. ± 

:fsmm2 i^itiis o<Di^mizi'^^x, ^m^isc^ 

yj:(i2 0ro^g|5{ca:*,±;Jsi9g|5ASfl^BS:$n5*^ Md^m 
3X\-i. i^mi^2 0\ZZ.(Oj^^fj:iLib±/)i'Omm^^ 

tlxtiisb-r. Mi=^m3<7^mmi^2o\t. ¥±fl^^¥ist»c 
xmi^^tixi-'^, mtmmmzmmLfzXo^j:±h± 
A'^'omm^^ix^t. ^(Dmf>xxmu^^cM< . 

*7t, ^<Dm&A'^^i^-iZ/£iO ^\,\ Z<Ditlt. tfrSEL 

y-i?^5S^l:iP;^il: -!-'<< . tfffE«l«^i:ilt^6^;^# 

[0 0 6 4] :m{::*j-L, ;&{*:^j3 (c^-r i mn 

mziLh±A>^n^Win^Ztti:<. Zti^W-m-^tir 
SrirtciiJ, :^tila5^Sr^CSr <!:?i<F;fMwl?:$M■ 
j£<7?Pl:^*:2 o^itm^^Bizmj^-t^ztA'-sjmtfj: 

[0 0 6 5] <MrWm4) m7\Z^i-^^.'<->-^ 1 0 
(4. 1113 t:i^L7tA»i:|?'il2<73:3r^/<->^ 1 0 PSMg 
1 8 b*3j;t>'SiN^l 5 bicMi--5i4v^/45^5^,.^^^v^ 

X. 1^—- efe^, 

[0 0 6 6] Ai*:0ij2<73=3r^^^->^ 1 0(7?®ijtX@^^ 
i-|l!4 (a) (r.T^^nTi/^^ct Aft:|?ij2-e(4, T 

mu^j^ 1 4 a ±iizmmm i s b ^^^^K-rsfc^jc. rm 
Si5:j^ 1 4 a (D±m<o±m^m b M.\\L^m.mm ( i s 

b) ^fl^^b. h y y*Jj;Ot;iiy^>'^icJ;o-CSfr 

ix, ;i4x(cj:i9. I^SS 1 8 b ;4S?i^fi8;$n-5o 
[006 7] *i*:fi»J 2 -e(4, :i 1 8 

/•c*t>(DttlBH^<^— 1214 (a) 
\z.^-^^0\-^ T:^iS^S[5 1 6 a (75/i|iiffiSr5l'9#< ^ 
■(t:#JSW4®;)^b/<e?>P*lil S a<75±^l 8 a' ;4S^-y 
^^jJ'trSJtSi:, ?l#ii^<SiN)!il 5 c«OJI^^T\ ^ 

12^:. ^ V ^^(c i 19 $ MzmWi\zm\L^Wi^v^m i 

[006 8] ;iOSiN^ 15c <7?jtA{4. Ti^^ia^SSl! 1 
6 a*3j;t>'^cDjlE^Sz'9#<Pfliiil 8 a ^^tpi*® 

g|l<733IWe^)''^«M«}7tcoit;*c^*S<^S^i7'i'9. T:^ia 
ISas 1 6 a ir;^^ 2/ KgU 6 b/iSlRl— 
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10 0 6 9] m»C*fL, *iit^0ij4-C(i. -ewMitXS 
y=f->if7^ hix-'<^T-*)-5SiN^l 5 a MWt 

m.m\ A(n-fmw:ii\ A^tm^^^. :L(DTmn^\ 

hfi.^ 'T-nmM 1 7 *5 J: XIT-h'^UU 16a ro-tn^H 

[0 0 7 01 ttlfELfc2ptajt:io,g^f^^ TS^R^^- 1 4 a 

LT«i«i-t-5SiNli[l 5 b;454i«$nS, ttoT, w<7?S 
iN^ 1 5 b ti. T®SI55> 14a. T:^ia«^SB 1 6 a *3<t 
t>*^nP>c^Ptli® 1 8 a (CiiA-r?) ^ t < . W^fi 
TSoSrW-tSSiN^l 5 btvlj;?), TSSB^l 4 a P^ro 
T*-Ei8l$B 1 6 a *Jj;0!^(73|$li^ 18b l4Si:)ix5o 
[00 7 1] TSSB^J- 14a ±<7?SiN)gl 1 5 b Ji. MfE 
Ufc7^ h y y*3j:t)«^y^Vi/(Ci . 1218 (b) 

m'&mmti^n.^^i\.. sttsLfcTi^a^i 7±{ci4. w 

S^l 8 b^546m$ix^c rtt{;J;'9, PfS^i 8 bCD 
^^XiSSiN^ 1 5 b <Di^^±{c{5ie-r€) J; 9 

[0 0 7 2] StlfabfcSiN^l 5 bC03li/f^>'^~MST' 
^4, ia«ftl 6 W^fET^-gai^gB 1 6 a *Jj;t>*r4x4-ffil'9 

#<Ptlil8a«. El 8 (b) ^C/^^$i^TV^5 i 
SiNWl 5 bTtc*5;5-n^r t^^b, HtIiSLfcH4 
(a) Iw^LfcJ; pTiPtlig 1 8 a OJi^l 8 a 

[0 0 7 3] mJlESiN^ 1 5 b ^^xmmm 18b ±ic 
(4. :Hr<$:0lj2 1cfe^oT|SiPJLfci:lR)«t-. ^Te^gSli^ 1 
4 b*3j;U«SiNiKl 5 ci)mm^k\^. ^^t^JS 1 
8 dS:W-t-5±:^tt^3 0, Kg|52 SfciOf^^' 

y KSSl 6 b;4S^tl^n?i^fiS;$n^^, SiN^l 5 c± 
{c:-hgg|3^ 1 4 c ^5?l^fiX$^x. ^ h\z.^^imWMz^m 
§153 1 . ia^g|5 2 2*JJ;t>*±:^iaMg|5i 6 Q^limi^^ 
n-SwttCiO. l2l7»r^Lfc:J?-^/-«->^? 1 0/!)5J|^fig$ 

[0 0 7 4] l2l8{C;^LfcAi$:^J4<7?^Y/^->^ 1 0(7? 

«i&B 1 6 a 9 ^< WiiM 18a <^±^tCSiN^ 1 5 



[0 0 7 5] *%e^iC^-5=3r-^^-?->^ 1 Oii. MOS h 
[00 7 6] 

[0 0 7 7] ^tz. ^%mizm^^^^<i^-$'(DmmJim 

[IDffiroffi^/itftBJ] 

[mi ] ^^mizm^^^^<->-$'<DMrt$:mi<Dmm^^ 

[1112] lgll{r;T%Lfc:Sf^/-«v'^«73Mit:^j£Sr^-rS!{5t 

-rmmmmxh^. 
xsiii-cfe^)o 

[Bl 5 ] :^^mizmi^^^<'>^<DMri^m 3 (^liitSr^ 

-tmmmmxh^o 

[1117] :^^m{zmi^^^<'>-s'(Dmi^m4<Dmi&&^ 

[1118] E17»r^^t7t=Sr-t>-«>'^CO$li5t:*rj£^^-f-$ii]ig 

xsm-cfcSc 

I 0 ^-r/^^;? 

I I Mm\3i^ 

15c. 20 ^^flc 

17. 21. 31. 33 MM 

18b. 18c 
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F^—J>^(0^) 5F033 HHll HH32 HH33 JJ19 JJ32 
JJ33 KKll KK32 KK33 MMOl 
MM12 MM13 NN06 NN07 PP09 
PP15 PP27 QQ09 QQIO QQ25 
QQ37 QQ48 RR04 RR06 RRU 
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5F038 AC05 AC09 AC14 AC15 AC18 
EZll EZ20 



